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mixture, the per-pivaloylated D-glucal 9 revealed a high preference for the gluco epimer. 1 Therefore, this strategy was applied here in the synthesis of probes 3-7 as depicted in Scheme 1. Thus, commercially available 3,4,6-tri-O-acetyl-D-glucal was deacetylated using Zemplén conditions, and the triol was directly pivaloylated to give 9 in 60% over two steps.
Fluorination using Selectfluor in MeNO 2 /H 2 O yielded 66% of the gluco epimer 10 after ensuing acetylation and column chromatography. Subsequent anomeric bromination (HBr/AcOH) and direct substitution with p-thiocresol using phase-transfer conditions exclusively gave β-thioglucoside 12 in 96% over two steps. The pivaloyl esters were removed by prolonged treatment with NaOMe in MeOH (5 days) to produce triol 13. The azido functionality was introduced by selective tosylation of 6-OH (Ts-Cl, tetramethylethylenediamine) and substitution with NaN 3 while heating at 80 ºC overnight to yield product 14 in 63% over two steps. Compound 14 was used in the copper-catalyzed click reaction with alkyne 8 to produce direct probe 3 in 44% yield. To produce probes 4-7,
compound 14 was first acetylated and subsequently treated with NBS in acetone/H 2 O.
Because it was observed before that the anomeric thio functionality was readily oxidized with aqueous NBS, 2 these conditions were applied in this synthetic scheme. In this way, sulfoxide 15 (mixture of diastereomers on sulfur) was obtained in 59% yield, next to hemiacetal byproduct (29%). Removal of the acetyls in 15 (NaOMe, MeOH) provided compound 16, which was coupled to the BODIPY-moiety to produce a diastereomeric mixture of sulfoxides 4/5. Using RP-HPLC the diastereomers were separated to give direct probes 4 and 5 in 20% and 18% yield, respectively. Sulfoxide 16 was efficiently hydrolyzed towards hemiacetal 17 (94%) by treatment with NBS for 3 h. To access the more labile anomeric imidate probe 6 and phosphate probe 7, it was decided to install the BODIPY-moiety prior to anomeric leaving group introduction. Thus, hemiacetal 17 was connected to alkyne 8 under the standardized click conditions to produce compound 18 in 53%. Subsequently, an anomeric mixture of Nphenyl trifluoroacetimidates was produced under mild basic conditions, which were resolved using RP-HPLC (NH 4 OAc). Subsequent lyophilization afforded the pure β-anomer 6 in 15%
and α-anomer 19 in 10%. In a first attempt to obtain anomeric phosphate 7, the anomeric mixture of imidates was treated with diphenylphosphoric acid to give immediate and quantitative conversion to an anomeric mixture of phosphates. While this mixture was separable on RP-HPLC, the β-phosphate 7 did not withstand lyophilization in the presence of [ 
